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lons

Do you remember what ions are?




lons

An ion is an atom that has lost or gained
an electron giving it a positive (+) or

negative (-) charge.

Sodium ion, Na*




Acids and Bases
Arrhenius definition

® Acids produce H* in aqueous solutions
water

HCI »H*(aq) + Cl-(aq)

® Bases produce OH- in aqueous solutions

water

NaOH » Na*(aq) + OH-(aq)
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Bronsted-Lowry Acids

Acids are hydrogen ion (H*) donors
Bases are hydrogen ion (H*) acceptors

HCI + H,0 H,0* + CI

donor acceptor hydronium ion chlorine ion

ons in
solutions




Acids

Produce H* (as H;0") ions In water

Produce a negative ion (-) too

Taste sour

Corrode metals

React with bases to form salts and water
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Uses of Acids

Citric acid and ascorbic acid (Vitamin C) are found in
orange juice

Carbonic acid and phosphoric acid give a “bite” to soft
drinks

Acids in your stomach aid in digestion

Sulfuric acid is the most widely used industrial acid in the
world. It is used in making metals, paper, paints, and
fertilizers.
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Bases

Produce OH- ions in water
Taste bitter, chalky

Are electrolytes

Feel soapy, slippery

React with acids to form salts and water
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Uses of Bases

« Bases are used in soaps (remember, bases
are slippery)

« Bases are used to make paper, in oven
cleaners, and to unclog drains

« Ammonia is a base and is used in many
household cleaners
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Learning Check AB1

Describe the solution in each of the
following as: 1) acid 2) base or 3)neutral.
. ___soda

__soap

. ___coffee

. ____white vinegar

water

_____grapefruit

TMoOO®m >
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Solution AB1

Describe each solution as:
1) acid 2) base or 3) neutral.

A. 1 soda

B. 2 soap

C. 1 coffee

D. 1 white vinegar
E. 3 water

F. _1 grapefruit
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Learning Check AB2

Identify each as characteristic of an A) acid

or B) base
1. Sour taste
2. Produces OH- in aqueous solutions

3. Chalky taste
4. Produces H* in aqueous solutions
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Solution AB2

Identify each as a characteristic of an A) acid or
B) base

A 1. Sour taste

B 2. Produces OH- in aqueous solutions

B 3. Chalky taste

A 4. Produces H* in aqueous solutions
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Some Common Acids

HCl
HNO,
H,PO,

H,S0,

CH,COOH

chlor
nitr
phosphor

sulfur

acet
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Learning Check AB3

Give the names of the following
A. HBr (aq) 1. bromic acid

bromous acid
. hydrobromic acid

B. H,CO, carbonic acid

N = W N

. hydrocarbonic acid

3. carbonous acid
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Solution AB3

A. HBr 3. hydrobromic acid

The name of a nonoxy acid begins with the
prefix hydro- and ends with -ic acid. In a
nonoxy acid, the negative anion end in -ide.

B. H,CO, 1. carbonic acid

The name of an oxyacid is named with the
stem of the anion (carbonate) changed to

-ic acid
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Some Common Bases

NaOH sodium hydroxide
KOH potassium hydroxide
Ba(OH),

Mg(OH),

Al(OH), aluminum hydroxide
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Learning Check AB4

Match the formulas with the names:

-V § |\ [0 1) hydrochloric acid
B.  Ca(OH), 2) sulfuric acid
C.__  H,SO, 3) sodium hydroxide
D.  HCI 4) nitrous acid

E.  NaOH 5) calcium hydroxide
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Solution AB4

Match the formulas with the names:

4 HNO, 1) hydrochloric acid

5 Ca(OH), 2) sulfuric acid

A.
B.
C. 2 H,SO, 3)sodium hydroxide
D.
E.

1 HCI 4) nitrous acid

3 NaOH 5) calcium hydroxide
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pH

® Indicates the acidity [H,0*] of the solution
® pH = -log[H;0*] 2

® From the French pouvoir hydrogene

(“hydrogen power” or power of
hydrogen)
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pH
In the expression for [H;07]

1 x 10-exponent

the exponent = pH \

[H,0*] = 1x10°H M
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pH Range

O 1 2 345 6 789 10 11 12 13 14

)

Neutral

[H*]>[0H1] [H*] = [OH] [OH]>[H4
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pH Scale

[H*] pH Examples
10°

1077

102 Lemon juice; gastric juice (pH 2) ® The hlgher the [H]+
102 Grapefruit juice (pH 3) concentration,

Sauverkraut (pH 3.5)

1074 Tomato juice (pH 4.2) _ the Iower the pH’
RS S ik hamnac_asee — the more acidic it is.

10°8 Urine (pH 5—-8)
Saliva; milk (pH 6.5)

107 Distilled water (pH 7)
Human blood: semen (pH 7.49)

10 Egg white (pH 8)

Seawater (pH 8.49)

10°5

10°4¢
Milk of magnesia (pH 10.5)
103

alkalinity (basicity)

10771 11
Household ammonia (pH 11.5-11.9)

1072 10-12}- 12 Household bleach (pH 12)

1077 1073} 13
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Some [H;0*] and pH

[H;0%] pH
1x10° M 5
1 x10° M 9

1x10"" M 11
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pH of Some Common Acids

gastric juice 1.0
lemon juice 2.3
vinegar 2.8
orange juice 3.9
coffee 5.0

milk 6.6
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pH of Some Common Bases

blood 7.4 =
tears 7.4 +
seawater 8.4 : N
milk of magnesia 10.6

household ammonia 11.0
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Calculating pH Examples

 What is pH of 0.0002M HI solution?
pH = - log[H;0*] = - log(0.0002) = 3.7

* What is the pH of 0.0070 M NaOH?
Remember this is a base so :
- log[OH] =-10g(0.0070) = 2.15
pH=14-2.15=11.85
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Learning Check AB5

« Calculate the pH of the following:
(@) 1 x 10*M HCI
(b) 0.0025M H,SO,
(c) 0.0055M NaOH
(d) 0.0195M KOH
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Learning Check AB5

« Calculate the pH of the following:

(a) 4
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Detecting Acids and Bases

* You can detect an acid using an
indicator.

» INDICATOR - A substance that
changes color in the presence of an

acld or a base.



Indicators

* Litmus paper is an indicator
An acid turns blue litmus paper red
A base turns red litmus paper blue

Red litmus paper with a drop of base here

~BBiueditinus paper with a drop of acid here




Indicators - Solutions

BromtymotBlue ||| | | | [

Litmus

weiniommoe | | | |
wewires || [ | | |

v | | | | | [ | | ||

PhenotRed |\ | | | | | | |
L[]
4 5 6 7 8 9

3 10 11 12 13

pH




Universal Indicator




pH meter




Phenolphthalein indicator in

Action
1]
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Strengths of Acids and Bases

Strong acids completely ionize (100%) in
aqueous solutions

HClI + H,O0 — H,0* + Cl- (100 % ions)

Strong bases completely (100%) dissociate into
ions in aqueous solutions.

NaOH — Na* (aq) + OH-(aq)
(100 % ions)
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Strong VS Weak Acid

- —
HCI = H* + Cl H,CO, <> H* + HCO,
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Strong and Weak
Acids and Bases

Strong acids
HCI, HNO,,H,SO,

Most other acids are weak.

Strong bases
NaOH, KOH, and Ca(OH),

Most other bases are weak.
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Learning Check SW1

Identify each of the following as a

1) strong acid or base 2) weak acid

3) weak base

A.

B.
C.
D.

HCI (aq)
NH;(aq)
NaOH (aq)
H,CO; (aq)
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Solution SW1

Identify each of the following as a
1) strong acid or base 2) weak acid

3) weak base

A. 1 HCI (aq)
B. 3 NH;(aq)

C. 1 NaOH (aq)
D. 2 H,CO,;(aq)
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Neutralization Reactions

When acid and bases with equal amounts of hydrogen

ion H* and hydroxide ions OH- are mixed, the resulting
solution is neutral.

NaOH (aq) + HCIl(aq) —— NaCl (aq) + H,O(l)
base acid salt water

Ca(OH), (aq) + 2 HCl(aq) — " CaCl, (aq) + 2H,0(l)
base acid salt water
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XXX

peeess: noe

Neutralization “

H,O*" and OH-combine to produce water

‘;JD;Q;

F < < <<« ER XXX XX XX

from acid from base neutral
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Naming Salts

Hydrochloric acid, Chlorides
HCI

Sulphuric Acid, Sulphates
H,SO,

Nitric Acid, Nitrates
HNO,
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CacCl,
KOH
Ba(OH),
HBr
H,SO,

Learning Check AB6

Acid, Base Name

or Salt

LecturePLUS Timberlake
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CacCl,
KOH
Ba(OH),
HBr
H,SO,

Solution AB6

Acid, Base Name

or Salt

salt calcium chloride
base potassiuim hydroxide
base barium hydroxide
acid hydrobromic acid
acid sulfuric acid
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Balancing Neutralization

Equations
Write the equation for the neutralization
between magnesium hydroxide and nitric acid.
1. Write the formulas of the acid and base

Mg(OH), + HNO,

2. Balance to give equal OH- and H*
Mg(OH), + 2 HNO,
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3. Write the products:

Mg(OH), + 2HNO, - Mg(NO,), + H,O
\ / salt water

4. Balance products
Mg(OH), + 2 HNO, Mg(NO,), + 2 H,0
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Learning Check N2

Complete and balance following neutralization equations.

Then write the reaction in words.
A. __ HCl +__AIOH), —,
1) 1, 3, 3, 1 2) 3,1,1,1 3) 3,1,13

1) 3,2, 2,2 2) 3,3,1,6 3) 2,3,1,6
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Learning Check N2

Select the correct group of coefficients for the
following neutralization equations

A. __HCI +_ AI(OH), — __AICl, + __H,O
1) 1,3, 3, 1 2) 3,1,1,1 3) 3,1,13
B. Ba(OH), + H,PO,— Ba,(PO,), + __ H,O
1) 3,2, 2, 2 2) 3,3,1,6 3) 2,3,1,6
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Solution N2

A. 3HCI + 1AI(OH), 1AICI, + 3H,0

B. 3Ba(OH), + 2H.,PO; — 1Ba,(PO,), + 6H,0
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lonic Equations for Neutralization

Write strong acids, bases, and salt as ions
H*+ CI- + Nat+ OH— Na*+ ClI- + H,O

Cross out matched ions

H++h(+ N§++ 0H-—>N§++\®{ + H,0

Write a net ionic reaction
H* + OH- — H,O
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Antacids

Used to neutralize stomach acid (HCI)

Many contain one or more weak bages

Milk of Magnesia: Mg(OH),
Maalox: AI(OH), and Mg(OH), S8
Mylanta: Al(OH), and Mg(OH),

ANTACID/CALCIUM SUPPLEMENT

New Improved
Great Tasting

. Sugar Free Formula
Builds Strong Bones 12 Mint Gum Tablets 52




More Acid Reactions

 Acid + carbonate = salt + water +
carbon dioxide.

* Acid + metal = salt + hydrogen

* Look at page 146
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Strong acid VS concentrated
Acid

« Concentrated acid: very little water

» Strong acid: complete dissociation of acid (strength of
pH).

* S0 we can have concentrated ethanoic acid (acetic
acid) which is a weak acid (pH 3) but dilute
hydrochloric acid which a strong acid (pH 1)
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